During the course of an investigation of the antibody response in persons treated with immune sera (1-2), studies were carried out upon the sera of three patients who had received 50 co. of normal horse serum by intramuscular or subcutaneous injection and where bleedings had been secured at close intervals. In all these cases, in contrast to those which had received immune sera, there was found a failure of antibody response and even a minor skin sensitiveness--in spite of the large dosage. Serum sickness had also failed to appear in these cases, and it was to this that the absence of circulating antibodies was attributed, since their production has been found, usually, to be correlated with the appearance of this phenomenon (1--4).
A total of 91 sera from eighteen patients were thus studied. Normal horse serum, without preservative, obtained in four different lots from the pooled blood of six to eight normal horses was used. Skin tests to horse serum, in a dilution of l:10, made before treatment, were uniformly negative. Two of the patients received 100 cc. by intravenous injection; two, 50 cc. by intramuscular; one, 50 cc. by subcutaneous; seven, 50 cc. by intravenous; five, 20 cc. by intravenous; and one, 10 cc. by intravenous. Serum sickness occurred in fifteen of the eighteen cases, (83%), in this group--an incidence about the same as that found in our series of immune serum treated cases. 431 Neg.
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The results of the antibody studies of these sera are shown in Table  I . When the antibody response in this group is compared with that in which immune sera were used, the almost complete failure of antibody response to the injection of normal horse serum is striking, even though in several instances the amount injectedwas about the same as that usually used for treatment with immune sera. When we consider the antibodies in particular we find that the precipitins were always lacking or doubtful; anaphylactic antibodies were not found in any case; reagins were demonstrated with very weak reactions in two cases, one of which was a skin case with eczema (possibly allergic) ; skin sensitivity, though present, was certainly less marked than in the former group; and the guinea pig ear-skin reaction, which in the immune serum group was usually the most consistently demonstrable of all the reactions used,--the first to appear and the Iast to disappear,--was entirely negative, or weak, at best. In general, the findings for this group, when summarized and compared with those for sera in immune serum treated cases, indicate an almost complete failure in (circulating) antibody response, when normal horse serum is used for treatment.
That this failure may not be charged to variations in the conditions of the two experiments, the following observations are offered: Several lots of horse serum were used during the experiment, obviating any special antigenic value that might be ascribed to the serum of an individual animal; serum sickness similar in every respect to that occurring after immune serum injection occurred, usually in a more or less severe form, in as great a percentage of cases as in the first experiment; finally the cases for both groups were equally unselected.
This failure to find circulating antibodies to horse serum, as such, after treatment with normal horse serum may be seen as presenting certain obstacles to that theory of the mechanism of serum sickness which would correlate the clinical manifestations with the presence of circulating antibodies. It is to be noted however, that the studies, upon which these theories have been based have been carried out with various types of immune sera; no reference has been found in the literature as to the use of normal horse serum for such a study as is here given.*
The relative merits of the various theories as to the basic mechanism of serum sickness have been adequately reviewed by yon Pirquet and Schick (4) and by Coca (6) ; it is necessary only to point out, in view of a more or less complete failure of normal horse serum to call forth the production of the antibodies responsible for the PrausnitzKiistner reaction, precipitins, the passive transfer of the anaphylactic reaction, and the transferred guinea pig skin reaction--as shown in the protocol--that the theory of a basic antigen-antibody reaction in serum sickness is further questioned. Subsequent investigation, however, may afford an explanation of the parodoxical findings here presented.
SITM'~ARY AND CONCLUSIONS
After the injection of normal horse serum in the human being, serum sickness occurs even more regularly than in cases treated with the various immune sera, but this is not accompanied by the production, to any notable degree, of circulating antibodies of the various types that are regularly to be demonstrated after the administration of immune serum and its resulting serum sickness.
Since normal horse serum therefore appears to be weakly antigenic, and immune serum highly antigenic for the human being, one must * Dr. Coca, in a private communication as to unpublished data of his study of serum sickness among Indians (5) following the use of normal horse serum, reports that he was unable to demonstrate precipitins at any time.
assume that this difference is the result of some alteration in its antigenic characteristics produced during the course of the immunization or of its preparation for use; or that the specific antibody which is responsible for the phenomenon of serum sickness has not yet been identified; or that this phenomenon is not in any way dependent on the presence of the various known antibodies to normal horse serum.
